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Abstract 
Domestication and nutrient analysis of Schizopyllum commune were studied to find out its function as an alternative source of 
natural food for the people in East Kalimantan.  S. commune that commonly growth on surface of palm oil empty fruit bunch 
waste during the natural decomposition was artificial cultivated and domesticated to produce the high quality of mushroom using 
the simple and daily techniques that known by people. Cultivation was done using bag log model as well as we used on oyster 
mushroom cultivation. The results showed that the mushroom growth was very fast to achieve the first flush of fruit body 
production just after 16 days of inoculated and the total production of mushroom was 1,198.71 g. We also found that the 
biological efficiency ratio was 3.73%. Domestication was also increased size of fruit body and nutrient contents of mushroom 
such as rise of carbohydrate from 35.39% to 37.42%, respectively. Even, ash, fat, protein and fiber contentsof mushroom were 
not significantly different rather than the wild one. 
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1. Introduction 
As we know, mushrooms are the higher fungi which have long been used for food and medicinal purposes.  There 
are 14,000 known species of mushrooms of which 2,000 are safe for human consumption and about 650 of possess 
medicinal properties (Thatoi and Singdevsachan, 2014).  In Asia, mushroom was used as important source of home 
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remedy to protect human body from various diseases, mostly from Basidiomycetes (Khatua et al., 2013). In East 
Kalimantan, particularly at the Paser region, palm oil Empty Fruit Bunch (EFB) solid waste material was returned to 
the plantation and used as mulch and organic fertilizer after mixed with the palm oil mill effluent (POME) and 
fermented for a couple days. During the decomposition process of EFB into the organic material, easily we can 
found growth of the various species of edible mushrooms, mold, fungal toxins and some more unknown benefits 
microorganism. With the easily growth of mold and mushroom on the EFB solid waste biomass, we are very keen to 
identify and cultivate themushroom species that grows naturally, wildand also focus on its potential use asthe 
enrichment source of healthy food rich nutrient and source of antioxidant. In term of this we focused our work on 
domestication of S. commune using the simple and daily techniques that known by people.S. commune was found in 
every continent except Antarctic (Klaus et al, 2011; Khatua et al., 2013). This is important step since there has not 
been much information and the results in Indonesia, especially in East Kalimantan. 
2. Materials and Methods 
2.1. Mushroom strain  
Schizophyllum commune was collected from solid waste palm oil empty fruit bunch (EFB) in Paser (East 
Kalimantan) and was maintained on potato dextrose agar (PDA) pH 7.0 containing 20 % potato extract, 2 % 
dextrose and 2 % agar (Herawati et al., 2013). 
2.2. Substrates Preparation  
Instead of wood sawdust (meranti and other wood), all of the substrates (lignocellulosic biomass) were chopped 
to 1-2 cm long pieces and air-dried.  Before using, the substrates were added with supplementary material: air-dried 
substrates (80%) was mixed with lime (CaCO3) (2%), rice bran (15%), tapioca starch (3%) and water (40-45%) 
(Herawati, 2007). 
2.3. Cultivation of S. commune  
The mix substrates were put into polythene bag (bag log). Then after tightly closed the bags were sterilized in 
autoclave at a temperature of 121°C, then after 15 min of sterilized the bag were left to cool and inoculated with 
mycelium of S. commune at an approximately amount of 2% of the fresh weight substrate.  
The bags were subsequently placed into an inoculation room at 25 ± 2°C under the dark condition. After 
completion of spawn running the bag were placed into a growing chamber at room temperature (± 25°C) and 80-
90% Rh.  Large holes were made in the top of bag log to allow the normal growth of the desired level in the form of 
fine mist using a nozzle (Herawati et al., 2013). 
2.4. Method of data concerning and harvesting Schizophyllum commune 
The data concerning was recorded after completed colonization of the substrates was weight fruit body of fresh 
mushroom (first flush until third flushes), daily temperature and relative humidity in growing chamber, and 
collected data were analyzed at the end of the harvesting period (third flush), yield and percent of biological 
efficiency ratio were calculated.  BER is the ratio of fresh mushroom weight per weight dry substrate (in this 
research, 300 g/bag log) and counted as a percentage (Chang et al., 1981; Vetayasuporn, 2007).  
2.5. Nutrient analysis 
Nutrient test conducted at the Agricultural Microbiology Laboratory of Mulawarman University, Samarinda. 
Analysis of moisture, protein, fat, crude fibre, total carbohydrates, ash of samples were done by standard methods 
(AOAC, 1995). 
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3. Results and Discussion 
3.1. Cultivation of S. commune 
The results of the measurement and observation on S. commune cultivation include: temperature and humidity 
condition at growing chamber.  As a benchmark comparison, the temperature and humidity on the measurement of 
morning, afternoon and evening as well as the length of time required to harvest, harvest crops on the cultivation of 
oyster mushroom (Herawati, 2007), with S. commune cultivation can be seen in Table 1. 
Table 1.Growth temperature, humidity and harvesting time of oyster mushroom (P.ostreatus) and S. commune 
Species 
Measurement Time yield periods 
07.00 Am 12.00 Am 17.00 Am 1st flush 2nd flush 3rd flush 
(oC) (%) (oC) (%) (oC) (%) (Day) (Day) (Day) 
Pleorotusostreatus 
Schizophyllum commune 
27.8 
25.5 
91.3 
72.82 
31.6 
28.47 
71.1 
63.41 
29.5 
27.73 
81.85 
75.33 
44 
16 
53 
22 
64 
29 
(Source:Herawati, 2007) 
From the data it can be seen that S. commune with lower temperature and lower humidity turned out to be the 
length of time to harvest from the first flush until the third flush was faster than P. ostreatus.  This result was 
verifying that certain temperatures affect the weight and crops production of mushroom (Kong, 2004; Herawati, 
2007; Sher et al., 2010).  About weight harvest, bag log harvested and harvesting periods of observation at 120 bag 
logs sample are presented in Table 2. 
Table 2.Yield of mushroom production (S. commune) 
 1st flush 2nd flush 3rd flush 
Total weight of mushroom (g) 
Bag log harvested (n) 
Percentage of bag log harvested (%) 
Average weight per bag log (g) 
Harvest time (Dai)* 
646.30 
107 
89.17 
6.04 
16 
392.12 
74 
61.67 
5.30 
22 
160.29 
44 
36.67 
3.64 
29 
*Dai: day after inoculation  
The results showed us about weight of harvested mushroom on the second flush and third flush are decreased.  
This is due the amount of bag log crop also decreased which only 61.67% and 36.67%.  Bag log crops productivity 
in any harvesting period per 120 bag logs presented in Table 3. 
Table 3.Bag log crops period of 120 bag log sample 
Analyzes Not harvest 1st flush 2nd flush 3rd flush 
Quantity (n) 
Percentage (%) 
13 
10.83 
32 
26.67 
30 
25.00 
45 
37.50 
They were many factors thought to cause to made bag log crops percentage lower for each period even up to a 
period of 29 day after inoculation there are 13 bag log not yet harvested but not contaminated. Mushroom growth 
and fruit body formation are greatly influenced by various environmental factors such as abiotic and biotic; include 
temperature, humidity, light, pH, and aeration (Stamets, 1993; Reyes et al., 2009; and Sher et al., 2010).  Optimal 
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growth temperature and characteristic generally remain within the limit of the species and to make no gaps between 
some species and make getting similar when we can do the progress of breeding studies and other effort to 
overcome the limit (Ganny and Gooding, 1987; Sher et al., 2010). 
3.2. Biological efficiency ratio (BER) of S. commune 
Total yield mushroom until the end of cultivation period recorded 1,198.71 (g) and total weight of bag logs were 
32,100.00 (g).  BER was used to express the yield of the fresh fruiting bodies per oven dry substrate (Chang et al., 
1981).  Then after 29 days of cultivation, we harvested 37.3 (g) of fresh mushroom of S. commune per bag log.The 
mushroom produced from cultivation proces was showed the bigger cap size and diameter compared to the wild one 
(Fig. 1).We believed the growing substrates used role on the increased of cap and diameter size of the mushroom as 
well as previosly reported (Patil et al., 2010; Onyango et al., 2011). 
 
Figure 1. (a) Fruit body formation of S. commune in bag log; (b) size different between wild and cultivated growth of mushroom (c) size of 
mushroom compared with coin 
3.3. Nutrient Compound 
The differ growth and nutrient properties between wild and cultivated were also discussed.The results of nutrient 
compound of S.commune and comparison between wild and cultivated mushroom can be seenin Table 4. 
Table 4.Proximate composition of wild and cultivated S. commune 
Parameter Result of 
 Wild mushroom (%) Cultivated mushroom (%) 
Moisture content 
Ash 
Fat 
Protein 
Fiber 
Carbohydrate 
52.0 
2.0 
4.5 
6.1 
0.002 
35.39 
50.0 
1.94 
4.5 
6.13 
0.002 
37.42 
Result showed that S. commune from cultivated and growth at EFB had a similar compound, while the content  of 
ash, fat, protein and fiber relatively same and mushroom cultivated does not cause decrease the nutrient content, 
even increase it in carbohydrate.  S. commune could repressed an excellent source of bioactive carbohydrate since 
they can be easily include in the diet (Villares et al., 2012, Kumar et al., 2013, Thatoi et al., 2014). 
Some of ethnic use the wild edible mushroom as natural food sources (Sarma et al., 2010; Mirfat et al., 2010; 
Tibuhwa, 2013). Mushroom have great potential as nutritionally function food, it would appear that some of these 
mushroom fall between mast legumes and meat or another sources (Adejumo and Awosanga, 2005).  When highly 
nutritional and compared favorably with another food sources, S. commune have protein, fat and carbohydrates 
higher than another edible mushroom and food sources.  Although have lower protein than cow meat, S. commune 
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has higher carbohydrates. Commonly carbohydrates hasten the growth of mushroom (Onyango et al, 2011; 
Masarimbi et al, 2011). 
Table 5.Nutrient compound of various edible mushroom and another food sources 
Food Protein (%) Fat (%) Carbohydrate (%) 
Agaricussp 
Boletus edulis 
Volvariella 
Spinach 
Potatoes 
Gabagge 
Cow meat 
4.8 
5.4 
1.8 
2.2 
2.0 
1.5 
21 
0.2 
0.4 
0.3 
0.3 
0.1 
0.1 
5.5 
3.5 
5.2 
12-48 
1.7 
20.9 
4.2 
0.5 
4. Conclusions 
Its discovered, some of the wild mushroom may have high nutrient value and serve as valuable source and when 
we cultured them, although the total productivity is not as high but the result showed that the mushroom growth was 
very fast to achieved the first flush just after 16 day after inoculation and the total production of mushroom was 
1,198.71 gr.  The biological efficiency ratio was 3.73%.  Domestication was also increased size of fruit body.  
Domestication of Schizophyllum commune not reduce the essential content of nutrient and nutrient content of 
mushroom such as rise of carbohydrate from 35.39% to 37.42%.  Even, ash, fat, protein and fiber values were not 
significantly different rather than the wild one. Schizophyllum commune considered feasible as an alternative natural 
food sources in East Kalimantan. 
Acknowledgments 
This work was financially supported by the research grant for The Young Lectrurer Program 2014 provided by 
The East Kalimantan Research and Development Office (Balitbangda), Indonesia. 
References 
Adejumo, T.O., Awosanya, O.B., 2005. Proximate and Mineral Composition of Four Edible Mushroom Species from South Western Nigeria.  
African Journal of Biotechnology 4 (10), 1084-1088.  
Chang, S.T., Lav, O. W., Cho, K. Y., 1981. The Cultivation and Nutritive Value of Pleouratussajor- caju. European Journal Applied 
Microbiology and Biotechnology 12, 58-62. 
Ganny, G. W., Geoding, J. A., 1987.  Observation on the Cultural Aspect Affecting the Consistent Production of Good Quality, Close Hybrid 
Mushroom.Mushroom Journal 78, 305-311.  
Herawati, E., 2007. Analysis of Production Cost White Oyster Mushroom Cultivation on Various Media Composition.  Thesis. Mulawarman 
University. 
Herawati, E., Hadi, S., Fathiah., 2013. Development of wild Mushroom Cultivation Techniques on Palm Oil Empty Fruit Bunch Waste. The 
Research Grant of Competitive of University Research Program 2013 Report.  Directorate General og Higher Education, Ministry of 
Education and Culture Republic of Indonesia. 
Khatua, S., Paul S., Acharya, K., 2013. Mushrooms as The Potential Source of New Generation of Antioxidant : A Review. Research J. Pharm 
and Tech 6(5), 497-505. 
Klaus, A., Kozarski, M., Niksic, M., Jakovljevic, D., Todorovic, N., van Griensven L.J.L.D., 2011.  Antioxidative Activities and Chemical 
Characterization of PolysacharidesEtracted from The Basidiomycete schizophyllum commune. LWT-Food Science and Technology 44, 
2005-2011. 
Kong, W.S., 2004.  Description of Commercially Importan Pleuoratus Species. Oyster Mushroom Cultivation. Chapter 4 Spaw. Mushroom 
Growers ‘Handbook, 54-58. 
Kumar, R., Tapwal, A., Padey, S., Borah, R.K., Borah, D., Borgohain, J., 2013. Macro-Fungal Diversity and Nutrient Content of Some Edible 
Musroom of Nagaland. India. Nusantara Biosci. 5(1), 1-7. 
296   Elisa Herawati et al. /  Agriculture and Agricultural Science Procedia  9 ( 2016 )  291 – 296 
Longvah, T., Deoshthale, Y.G., 1998. Compoitional and Nutritional Studies on Edible Wild Mushrooms from North East India. Food. Chem. 64 
(3), 331-334. 
Masarimbi, M.T., Mamba, M.B., Eanshaw, D.M., 2011. Effect of Various Substrates on Growth and Yield of Oyster Mushroom 
(Pleouratusostreatus). Asian Journal of  Agricultural Sciences 3(4), 275-280. 
Mirfat, A.H.S., Noorlidah, A., Vikineswary., 2010.  Scavenging Activity of Schizophyllum commune extracts and its corelation to Total Phenolic 
Content. J. Trop. Agric. and Fd. Sc. 38(2), 231-238. 
Onyango, B.D., VA. Palapala, P.F., Arama, S.O., Wagai., B.M. Gichumu., 2011. Suistanability of Seleted Supplemented Substrates for 
Cultivation of Kenyan Native Wood Ear Mushrooms (Auriculariaauricula). Am. J. Food. Technol, 6, 395-403 
Patil, S.S., Ahmed, SA.,Telang. SM., Baig, MMV., 2010.  The Nutritional Value of Pleourotusostreatus (Jacq:Fr) Kumm Cultivation on 
Different Lignocellulosic Agro-Wastes.  Innovative Romanian Food Biotechnology 7, 66. 
Reyes, R.G., Lopez, L.M., Kumakura, K., Kalau, S.P., Kikuwa, T., Eguchi, F., 2009.Coprinuscomatus, a Newly Domesticated Wild Nutriceutical 
Mushroom in the Philippines.  Journal of Agriculcultural Technology  5(2), 299-316. 
Sarma, T.C., Sarma I., Patiri.BN., 2010.  Wild Edible Mushroom Used by Some Ethnic Tribes of Western Assam : The Bioscan. 3, 613-625. 
Sher, H., Al-Yemeni, M., Bahkali A.H.A., Sher H., 2010. Effect of Enviromental Factors on the Yield of Selected Mushroom Species Growing in 
Two Different Agro Ecological Zones of Pakistan.Saudi Journal of Biological Sciences. 4, 321-326. 
Stamets, P., 1993.  Growing Gourmet  and Medicinal Mushrooms. Agaricon Press. Washington. 
Thatoi, H.N, Singdevsachan, S.K., 2014.  Diversity, Nutrional Composition and Medicanal Potential of Indian Mushrooms : A Review. African 
Journal of Biotechnology. Academic Journals 13(4), 523-545. 
Tibuhwa, D.D., 2013.  Wild Mushroom an Underutilized Healthy Food Resource and Income Generation; Experience from Tanzania Rural 
Areas. Journal of Ethobiology and Ethnomedicine 9(49), 1-13 
VetayasupornSopit., 2007. The Feasibility of Using Coconut Residue as a Substrate for Oyster Mushroom Cultivation. Biotechnology 6(4), 578-
582. 
Villares, A., Vivaracho, L.M., Guillamen, E., 2012.  Structural Features and Healthy Properties of Polysaccharides Occuring in Mushroom : 
Review.  Agericulture (2), 452-471. 
 
